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IBTRQDyCTIOB 

At  t'so  pro— nt  tine  the  general,  If  not  promiscuous,  use  of 
barbiturates  la  receiving  ansa  attention,  'or  t:»  past  20  yoare 
a  borb.lt  urctoo  avo  boon  increasingly  used  In  t  jo  nediool  and 
payc  ilafcric  profesr    -  At  first,  use  of        was  confined 
to  hoepitallzed  patients*  however,  In  recent  years  the  barbiturates 
hsve  bean  Increasingly  used  in  the  treatment  of  out-patient 
aoat  widely  vised  barbiturate  ooopound  la  pheno- 
barbltal,  which  la  usually  administered  In  tablet  for?     :i  ite 
alcohol  soluble  olixor.  I  -is  drug  la  praaorlbad     oth  adults 
and  ehildren#  ?he  anesthetic,  ypnotio  and  depreaaant  properties 
of  these  eo^ounda  are  of  proven  value  In  asdic ino*  But  such 
usage  is  possibly  outside  nodical  practice.  Preset         ?e 
probably  baan  refilled  saany  ticea  without  awdical  consultation. 

Uttoh  work  'nas  baan  done  concerning  the  effects  of  this  druc 
on  the  pnyaiologieal  activity  of  both  can  and  aainals,  fc 
nothing  «a  bean  dona  to  determine  its  effect  on  learuin  .   JLa 
fe      t!ie  investigator  to  undertaiat  a  si 
upon  learning,  ft  .  jder  food  stotivatlon  and  second  under 

stress  or  punis  orient,  by  using  **ats  and  not     rat   aa  subjects* 
s  were  oboaan  both  for  oonvenianaa  and  In  order  to  control  a 
aoabar  of  variables  not  easily  controlled  frith  huxaans.  In  using 
ani :.iala  as  subjects  any  application  of  generalisations  to  huaan 

I  i   experience  beccma  a  a»re  Inference. 
a  oxperlMorit,  however,  obj  >n  was  used  and  no 


inference  was  asdo  cancer  j  to  huaan3* 


he  naze  used  la  this  expoi-irao.-t  was  desired  by     .  , 
Aln  of  trio  Deportment  of  Education  and  ?syo  ansa* 

e  Cello  o.  In  this  asse  th*  anlraals  are  to  a  large  degree 
isolated  frar.;       sing  outs*  -o  sti    .        &s  is  aceanpllc 
ed  by  enclosing  the  asse  in  black  drapes*  The  errors  end  tiae 
scores  of  running  for  each  animal  are  observed  in  on  ovorhano 
log  rdrror  which  can  be  see         i  snail  square  window  in 

drape*  The  alleys  are  unifonsly  limited*    die  using  the 
nose  uost  of   the  retra  oing  of  the  alleys  is  prevented  by  el 
silent  doors  after  the  anirmls  have  sieved  on  out  of  sigh  g 

other  animals  and  stops  for  traces  o€  entasis  previously 
run  ore  olnost  completely  olininatod  in  this  naso  due  to  the 
fact  that  the  alleys  are  lifted  and  ventilated  while  t'.ic  black 
oilcloth  floor  is  being  noved  to  a  new  position  after  each  ru. 

Use  simplicity  of  this  saute  eon  be  observed  in 
however,  Ala's  previous  experiments  have  proven  this  raaeo  to  be 
very  difficult  for  the  anlaals  to  lea;  .  Ala  found  tlsat*  wit 
a  reasonably  certain  criterion  of  learning  (30  per  cent  perfect 
runs  out  of  DO  trials)*  the  aedlan  mraber  of  trials  required  by 
61  mature  zaale  rets  to  reach  tide  c: 


baa  Is  of  previous  experiments  Ala  found  t  .'.s  rmzo  to  siiow  a 

.'©liability  on  error  scores  and  tirje  scores*     The  co» 
efficients  of  reliability  for  the  total  scores  SM  +.3B  end 
4-.J3,  respectively  (!)• 


1* 


,i*ate  alloy  plan  fo 
.cate  positions  of  silent  doowu 


lisj  apparatus,  designed  by     Is  rectangular  in  c 
with  a  sl&ss  **©■  o  activity  of  tlio  animal  can 

be  observed.  The  flo       s  box  consists  of  a  series  of 
electric  grids.  These  grids  ere  wired  to  a  tero-way  aw! tea  nount- 
ed  on  tlie  control  panel.  By  :^eano  of  this  swl     irrent  Is  sent 
oach  half  of  tlie  floor  alternately.  The  source  of  cu     is 


a  trans forncr  contained  in  t*»  control  box  wbic::  has  an  output 
}9000  volts  mid  1»C  .  .   'ds  asperage  la  reduced  by  ;aeans 
of  reals tors  control  box  t      «  •  and  was 

latently  u&intalnod  thro       *  exporlasnt  aa  indicated  by 
a  H«A«  raeter  on  the  control  panel  on  f.xe  apparat   .•    io  floor 
plan  of  this  apparatus  can  be  found  in    .   *  ,ua 

is  used  to  condition  a  response  In  anijsala,  using  electric  shoe!/ 
as  tits  adequate  stimulus  and  a  buxser  atfcaciied  to  the  top  of 

a  box  as  the  neutral  or  conditioned  stimulus* 


M 


T* 


trcnofcBTaar 


switch 


U: 


a 


•     •         agraa  lllustrati  ioor  of  i 

box  and  the  electr'  ,t» 


ids    Jood 


The  aiirmls  used  v?o.'0  all  taale  albino  rata  35  days  old 


upon  arrival  and  having  a  swan  w.        I  grass*  At  the 
beginning  of  tho  first  ospariaant      liraals  wore  SO  days  old 
and  after  all  exper isents  srere  completed  they  were  105  days  old* 

Handling  and  Training 

The  animal  a  wore  fad  a  balanoad  diet  of  ground  food*  Each 
feeding  was  supplemented  with  a  srall  quantity  of  sunflower  seed 
until  the  ooBwanoeasnt  of  running  tlie  oaso,  after  which  sun- 
flower seeds  were  gives  only  as  a  reward  for  running  the  neae* 
Bach  aniiaal  was  fed  once  every  24  hours  on  tl»  completion  of  his 
performance  for  tho  day* 

The  anlaala  were  divided  into  two  groups  of  20  oac „    <ay 
were  paired  tut  evenly  as  possible  aeeordlng  to  weight  and  dis- 
tributed into  their  [groups  in  order  that  the  difference  between 
the  man  wc        e  group®  eight  be  as  small  as  possible. 
The  group  selected  to  be  the  experimental  group  was  put  on  .075 
grain  of  phenowarbltal  in  syrup  which  was  administered  orally  to 
each  individual  at  9  a«a»  eac:    •  To  equalise  liandling  and 
diet  between  tho  groups*  each  individual  of  the  control  group 
received  an  equal  quantity  of  simple  syrup*  After  the  antrala 
had  been  on  thia  dosage  for  tiiree  days*  preliminary  training  was 

Both  groups  received  uniform  preliminary  training  in  the 
taasc    o  first  two  days  five  anisaals  were  placed  in  the  lase 
at  a  time  and  given  throe  trials  to  expl     e  nese*  On  the 
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day  following  the  oonplttion  of  preliminary  training  indi- 
vidual trials  vove   started,  and  the  tlms  mad  error  scores  wore 
observed  end  rooorded  for  the  first  experiment.  Purthssr  de* 
scr"    i  of  training  will      en  in  the  discussion  under 
Experimental  Data. 

•sags  Determination 

o  determination  of  the  dosage  of  p ^enoberbital  to  be  used 
and  the  method  of  edainistration  required  study  end  preliminary 
experimentation  The  method  of  administration  presented  the 
first  problo. :  since  piionobarbital  is  soluble      in  ether  and 
1*  Obviously  these  solvents  could  not  bo  used  due  to 
yeiolo&ical  and  behavioral  effects.  ?or  this  reason 
the     eras  suspended  in  a  solutio     sJUqple  syr- 

In  order     otermlne  the  dosage  to  be  used  an  experimenta- 
tion was  begun  on  the  basis  or  .  /  «.  , 
caused  eomplete  anesthesia  wliea  injected  intra-perit  _>noally  in 
white  rats  (-).   ive  animals  were  sole     nd  admini  stored 
diminishing  dosages  of  the  drug,  starting  with  0.7  grain  in  the 
first  animal.  The  following  results  were  obtained. 


Ax'  rl     Dosage  Result 


1 

0.7  grain 

oath  after  3  'sours 

s 

A  grain 

a  and  stupor  after  3  hours, 
last  Ing  16  hoars  and  death  aftor 
10  days 

3 

0.2  grain 

r  la:       ours  and  swell- 

4 

0.066  grain 

os  and  slight  scrolling 
ve  eyes 

5 

0.033  grain 

Bo  sytr 

0.075  strain 

about  t  o  oyos  and 
greatness  aftor  3 

Follow:!..        :pl oratory  dosing  tiio  experimental  group 
put  <m  a  dosage  of  .035  grain  for  a  period  lasting  tlxroe 
days,  and  sines  no  disabling  synpoons  vers  seen  ths  dosage  was 
increased  to  .066  grain  for  a  period  of  t'treo  days*  Ko  synptoas 
ware  observed.  ?!ie  dosage  was  then  stepped  up  to  .075  groin* 
and  this  dosage  ems  used  throughout  the  expert . sonts  because  it 
did  not  soon  to  decrease  notlvation  or  cause  ptysioal  disability. 
Tbe  results  of  this  prellninary  experinsntation  soon  to  indicate 
tliat  the  onlnols  built  up  a  certain  degree  of  tolerance  to  the 
drug  since  s  dosage  r      as  .066  grain  caused  oyaptaos  ■ 
disability  in  the  preliminary  experiment  and  did  not  when  tbo 
dosage  was  later  built  up  to  .075  grain. 

;k?ai»  data 

perloent  I 

Ths  enclosed  nose  was  used  in  this  experiment.  Tbe  experi- 
mental group  was  on  .075  grain  of  phenoberbltal  per  rat  each  day 


ougaout  fchia  experlaent*       at  in  both  the  eaperiaental 
group  and  the  control  group  waa  run  five  triala  per  day  with  an 
MfptMtaii  period  of  frew  ma  to  torn  Bfanfcai  aewawaei  fecial  • 
Thie  procedure  continued  for  XO  day*  until  eac':  rat  had  run  a 
total  of  50  trials •  Througho     i  investigation  the  rata  were 
run  in  the  afternoon  between  the  hours  of  one  and  five  o'clock* 
Cach  day  the  oxporiae;it*l  ^roup  waa  run  first,  and  the  control 

>up  was  run  In.  w  in  order  to  naintain  equal  food  uotivation 
between  the  individual  anlnals,  each  aninal  was  fed  izsaediotely 
after  the  oaqpletion  of  hie  last  run  for  t!»  day*  The  individual 
anlsswla  of  each  group  wire  run  at  approximate!     sane  tiae 
each  day,  ::rror  scores  and  tine  scorea  were  observed  and  record- 
ed for  eaeh  individual  rat*  The  tlae  aeorea  represent  the  tiaa> 
required  for  the  rat  to  go  from      itranee  of  the  aase  to  the 
food  box*  T3j»  waa  recorded  in  seconds.  Two  errors  were  count- 
ed if  the  aniaal  entered  a  blind  alley  far  enough  to  get  hie 
body  into  at  least  one  eegtaent,  and  two  errors  ware  counted  for 
eaeh  ecgosnt  he  paaeed  through  in  the  blind  alley*   ;rrors  were 
also  counted  two-to-tha  eegasnt  if  aaf  of  the  segoonte  ware  re- 
trace e  Ma*  retracing  waa  prevented  by  closing  silent  door* 
behind  the  onirjal  as     as  it  lied  paaaed  out  of  sight  of  th» 
door* 

o  total  nuober  of  errors  and  total  tine  for  the  50  rune 
waa  rocordod  on  eaeh  individual,  and  these  score*  were  totaled 
to  find  t:*j  total  errors  and  total  tine  for  each  group  node  on 
the  50  rune*  The  laaan  aeorea  and  raean  tis»  for  each  group  were 
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.1  calculated  and  coupared#  ?ha  results  e:«o  presented  in 

Tables  1  sad  I 


Table  1*     :  leans  £jt  the  experiiaental  and  control  groups  for 
to  and  errors  (50  trials). 

ssmmmmmMMammwM\mimv\\< t  hsm v^iMa'ux,11. m 


■o  (aoc#)         f         Mr«M 


a  (Toup  412*15  1.  Z 

E«p©riae:itf.  up  455*60 

oo  appendix  for  raw 


Table  I  -       .oup  differences  for  tin*  and  er 
(SO  trials). 


: 


Tirao   (sec.)         i  frUHl 

s 


Difference  between  t;«  aoans    25*45 

Standard  error  of  the  differ* 
eiice  between  t  he  Deans  50*27 

dficaiice  ratio  (t)  .36  .39 

Level  of  confidence  giO 


3#e  appendix  for  foroulae* 

A  comparison  of  the  asaan  total  error  scores  for  the  fjroupa 
(Table  2)  allowed  a  statistically  significant  difference. 
laaan  for  the  experimental  group  was  37*45  higher  than  the  aaan 

controls,  with  a  signifieent  ratio  of  2*00*  This 
indicates  that  the  drugged  aninal'a  perfomanse  was  interfered 
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with  by  the  dru  >         orono©  of  83*45  befewestt  the  mean  total 
time  scores  seams  to  indicate  eons  Iderably  better  per: 
for  the  control  group*  but  the  significance  ratio  was  only  »G6 
which  means  the  difference  In     jean*  was  not  statistically 

■la  seems  to  e  j©re  «u  no  brooisdosm 

in  Estivation  or  physical  disability  due  to  the  dr         ta 
indicate  that  due  1     hs*  error  seoroe     experimental  group 
ran  a  greater  distance  than  the  controls  and  at  a  faster  rate 
since  t  he  dif ferenoe  in  the  moans  for  time  scores  was  not 
stat 1st loally  aigaif leant ♦ 

Experiment  IX 

Is  experiment  Is  in  reality  a  continuation  of  Experiment 
o  tabulationa  derived  frora  the  first  experiment  lndieafcs 
rats  recol vlng  phsnobarbltal  definitely  made  higher  error 
scores  than  the  control  animals  on  running  the  sbssc,    ace  the 
data  in  Experiment  Z  eeem  to  indicate  that  high  mvor  scores  in 

o  experimental  group  were  not  due  to  Inhibited  motivation  or 
physical  disability,  one  might  infer  that  ' 

result  of  inter forence  with  learnin  i   ;ch  an  inference  may  not 
bo  Justified,  however*  Experiment  I  was  not  structured  to  yield 

aation.  it  merely  indicated  that  the  drugged  rats 
did  not  perform  as  efficiently  as  the  non»drugged  animal 

Experiment  II  was  set  up  in  an  atter.pt  to  determine  first, 
or  or  not    t  error  scores  la  the  experimental  group  were 
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duo  to  an  interference  ■    Learning*  and  sec   ,  the  sffect 

o  drug  an  tlvst   retention  of  learned  activity  (in  the  oaae)* 
preparation        esporlwent  the  expariaental  group 
was  tahon  off  the  drug  ias»distely  after  Sjeperiaent  X  had  been 

eluded*  Both  groups  ware  than  put  on  a  10  day  veeatlon 
interval*  At  tljo  ©nd  of  thia  interval*  both  groups  eere  rerun 
for  a  total  of  25  trials  at  the  rata  of  five  per  day  in  the 
enclosed  rjezo  used  in  Experlnsnt  I«  rite  error  and  tino  soores 
were  again  observed  and  recorded*  ?3so  first  10  runs  wore  consider- 
ed  as  a  "mm  up*  period*  The  last  15  runs  of  the  total  £5  were 
tabulated*  Data  from  these  tabulations  can  be  found  in  "able  4* 
These  data  shoe  that  there  was  no  statistically  signiflo; 
difference  between  the  mens  for  the  groups  on  error  scores* 
The  difference  between  the  tasans  was  3*95,  the  experiaental 
group  being  the  higher*  The  significance  ratio  was  1.  - 
does  not  ueet  the  standard  for  significance*  The  < 
bct^ocu  t  c  ■mm  ft  the  groups  n  kj  i  mmm  *■■  IXsfC  meanm 
with  a  significance  ratio  of  2.24  wliioh  aloost  laeeta  ths  standard 
for  signiflca 

Dsta  were  tlan  caleulatod  on  the  last  15  runs  of  the  total 
50  jaade  just  prior  to  vacation  in  Sxperiiaant  :.    o  data  are 
presented  in  Table  3.  mien  the  aifference  between  the  two  croups 
in  ueen  error  score*  node  prior  to  vacation  was  coopered  to  the 
difference  between  the  man  error  scores  of  the  two    pa 
follov      jo   vacation,  it  was  found  t:a*t  the  experir.ier.tal  group 
had  made  40  per  cent  less  errors  following  vacation  than  they 
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had  isado  prior  to  vacetl  m  whilo  ti»  control 

^roup 

Ad  raade  10 

per  cent  leas  orrora  following  vocation  turn 

■  Q-J 

had  rsede  ptplor 

to  vacation* 

Table  3*  Group  differences  and  statistical  evaluation 
(1:  at  IS  runs  prior  to  vacation)* 

e  (sec*) 

* 

: 

Errors 

Statu  for  asperiawnta     .? 

. 

« 

Bean  for  control  group 

. 

Difference  between  the  ueann 

1G*50 

31*30 

r^adard  error  of  the  differ- 
ence bctrmon  the  sieens 

pH 

M 

Significance  ratio  (t) 

2*60 

.06 

Level  of  confidence 

0.02 

0*001 

II  |  [  ■  heu  '■  ■   re*  u  i  eon 

raw  ocoroa* 

Table  4*  Group  difference  and  statistical  evaluation 
(last  15  following  vacation)* 

Tir.»  (see.) 

: 
t 
t 

Errors 

lean  for  experimental  group 

73. 

30. 

Mean  for  control  group 

61. 

. 

ff oronco  between  the  neans 

11.4 

-■  .— 

andard  error  of  the  differ- 
ence between  the  aeons 

.00 

6*54 

Ignlflcance  ratio  (t) 

2*84 

1,36 

Level  of  confidence 

0.05 

0*80 

a  epponctin  for  fonsulee  ancT 

Vm   score;;. 
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After  those  tabulations  «cro  «  S)  was 

i  mean  error  scores  nmde  by  the  croups  on  the 
last  15  runs  previous  to  vacation  and  tlio  uoaa  orror  scores 
suede  on  the  first  15  runa  following  vaoat*  on*     r-his  graph  indl- 
oataa  tliat  on  the  t  \al   following  vocation  tha  control 

group  nade  Mora  arrors  than  they  had  averaged  on  any  am  of  t 
last  four  runa  preceding  vacation,  while  the  experimental  group 
xaade  leas  errors  on  the  firet  trial  following  vacation  than  t'jey 
ever  had  node  in  any  trial  previous  to  vacation*  In  ot  or  words  # 
performance  o;     controls  ahowed  the  usual  loss  resulting;  frost 
vacation*  but  t  to  experimental  animals  improved*  The  reeulta  of 
a  experiment  seen  to  indicate  that  phenoberbital  may  not  have 
bloclaad  learning  in  r^xpcriiaant  I  but  in  some  way  interfered  with 

•  efficiency  of  the  rata*  performance*  It  appears  that  while 
under  tha  influence  of  the  drug  the  experimental  animals  were 
learning  tha  ansa  even  though  they  were  asking  high  error  acores* 
This  experiment  also  seems  to  indicate  that  tha  drugged  animals 
retained  their  learned  behavior  about  ae  veil  as  the  control 
anlxaals*  Further  aoraraent  will  be  made  in  regard  to  retention 
in  the  section  on  discussion* 

BspaartLiamft  III 

The  purpoae  of  this  experiment  waa  to  determine  tha  effect 
of  phenobarbital  on  conditioning  under  stress,  using  avoidance 
of  punishment  as  activation*  ?!jo  stress  box  was  used  to  pro-. 
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LAST    15     RUNS     OF 
CONTROL    8c     EXPERIMENTAL 

GROUP    PRECEDING 
10- DAY    VACATION      INTERVAL 


in 

§6 

or 
on 
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—  EXPERIMENTAL 
—  CONTROL 


7  9 

RUNS 


II 


13 


15 
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FIRST    15   RUNS    OF 
CONTROL    8c    EXPERIMENTAL 

GROUP    FOLLOWING 
10- DAY  VACATION    INTERVAL 


,-A  A 

'A  /  w 

A 

A 

/  V^\ 

/  \ 

yT*N^ 

/    V 

^^ 

—  —EXPERIMENTAL 

—  CONTROL 

i                 i                 i 

i 

1             I 

i 

13           5           7 

s 

II            13 

15 

RUNS 

Pig.  3.  I.lean  error  scores  made  by  control  and 
experimental  groups  during  maze  performance. 
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vide  tooae  oxporLaoiital  conditions,      box  provided  for  t 
adequate  stimulus  an  electric     :  and  for  the  neutral  stimulus 
•  sound  or  a  buzzer     i  waa  attached  to  tivo  box* 

Througliout  tha  experlaent  tbo  procedure  was  as  follows! 
sental  group  was  first  put  on  «075  rrain  of  plseno- 
barbital  for  each  rat*  This  was  done  three  days  prior  to  t 
start  of  this  experiment*  In  using  the  stress  box*  a  rat  was 
put  into  one  end  of  t:*e  box*  the  buzsor  was  sounded,  and  tho  rat 
was  given  20  seconds  to  run  to  the  opposite  end      o  box 
was  "safe"*  If  it  rerjained  Ion     an  20  seeonds  it  received 
an  electric  shock  of  0*2  d#A,  This  procedure  was  continued 
alternately  froja  one  end  of  the  box  to  trie  other  for  10  trials 
at  the  rata  of  oat  every  90  seconds*  8Mb  nnirml  in  both  .-.roups 
was  given  a  total  of  100  trials,  or  otlnulatlone  b     buzsor 
and  possible  exposure  at  the  rate  of  10  per  dr 

he  stress  box  provided  an  extrorx         of  situation 
to  the  rats  duo  to  the  fact  that  fciey  lied  to  learn  to  return  to 

end  of  the  box  in  wMch  they  had  just  previously  received 
an  elect:       :  in  order  to  escape  ana 

The  scores  recorded  in  this  experiment  fell  into  two  im jor 
categories*  lean     cores  and  visceral  response  scores*  Two 
types  of  learning  scores  were  recordc  ,   heoe  were  signal  zuxa 
scores  which  consisted  of  the  nutabor  of  tinea  the  rat  avoided 
the  electric  shock  by  runninc  to  the  other  end  of  the  box  when 
the  buzzer  was  sounded,  and  exposure  scores*  w     /ore  the 
number  of  tinas  the  rat  delayed  running  until  after  it  received 
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Loctric  shook*  Sao  Ing  was  also  included 

In  this  score*  "ens  of  t3ao  animls  v*ould  flash  back  Into  t 
eloc trifled  end  of  tlso  box  before  t  lL<I  bo  turned 

off  and  thus  received  am  ojtposuro  score*  It  was  also  necessary 
to  out  the  current  after  the  aninal  had  passed  Into  the  safe 
end  due  to  a  snail  degree  of  Inductance  over  the  whole  floor 
when  the  current  was  on  at  either  end*  visceral  response  scores 
consisted  of  the  nunbor  of  defecation  pellets  for  each  rat  and 

l  number  of  urinations  node  while  the  tmiaol  wee  under  oxperl* 
aental  conditions*  Defecation  pellets  were  counted  for  each 
animal  after  every  10  exposure  A*  The  pellets  wore  cea  t  on  a 
cardboard  which  was  placed  under  the  floor  of  tlie  stress  box* 
this  cardboard  was  changed  for  each  rat*  The  nusber  of  urine* 
tlons  were  also  indicated  on  this  cardboard*  This  sathod  was 
accurate  for  defecation  pellet  counts}  however,  It  is  doubt  ul 
if  It  was  an  accurate  aethod  of  counting  urlnat'       o 
inclusion  of  data  derived  froo  this  earthed  of  counting  urine*' 
tlons  raay  be  justified  by  the  fact  that  the  sea*  net  hod  wee 
used  for  hot':  jyoupe*  and  dif ferences  thus  observed  could  be 
significant .   eight  loss  was  also  recorded  for  each  group  after 
the  experiment  had  been  terminated.  Tables  5*  G,  7  and  8  show 
the  resulting  data  of  this  experiment* 
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Tabic     i  tag  scoi'c  ,.ioans  for  .groups  (100  signals )• 


*-=jt: 


*al  runs        : 

: 


Control  .0  .70 

Experiiaantal  croup  .50  71*50 

see  appendix  lor  raw  scores* 


Table  6*    Oawup  differences  on  learning  scores  (100  el&nals)* 

_  ■■■■-■II    \{ 

-snsl  ran*        t 

mmm-mmm*.m  ***mmmMm>mmmm»    mmmmmtmmmmi  munm   wiwiwhiw i>i  i    m*ni.i> mwipiwhwk n ■  iw  wiwmwwnM.  ■  iwnwiwiii  ■*.  ■■■— 

ff ercnee  between  tl»  oeans        .40  10*20 

ird  error  of  the  dif fer~ 
ioe  between  the  assna  .47 


significance  ratio  (t)  4*00  .  .:. 

Level  of  confidence  *001  Ol 


■  ee  a    encEGc  Per    '  traulae* 


These  data  Indicate  that  the  eacperiiaontal  r-rou;>  riade 
significantly  liigher  signal  run  scores  than  the  control  group* 
7:0  tityrlfl^tfflWt  rfi.;>v)  vr  :;  4*30*     The   control     -■  ■>    ■   Mil   n"..    .*.. 
esntly  >osure  scores  than  the  experimental  group  f  the 

ilflcance  ratio  mis  4*64.         ose  data  Indicate  that  th» 
drugged  aniraala  performed  aon  ej         ontly  under  stress  than 


Table  7*    The  swans  or  oral  scores  (100  signals) 


;otftt        i      Urination* 

: 


i»ol  11*05 

feqMViaMlMd     |PM  16- 


•■-■::• 


Tabid  8*  Qroup  difference  on  visec         (100  signals}* 

t 

cations    *     '-nations 

Difference  between  the  neane 

Standard  error  of  the  differ- 
ence between  the  swans 

Sigalficanee  ratio  (t) 

Level  of  confidence 

»    in.  |i  iimiini  ii  m    I      II     '  »l»i     I    "PI ibh   m ^ii  in.  ». 1 1 n   in  » 


C. 

10.0B 

•21 

.   31 

Tne  control  group  raade  significantly  higher  defecation  scores 
in  the  experimental  grou;  ■■•.    a   control  group  jaade       antly 
higher  urination  scores  titan  the  expar  intent  al  group*  These  data 
Indicate         o  drugged  eittaeJLs*  visceral  responses  scoots* 
panning  conditions  of  stress  were  wash  less  lilwly  to  eaourt 
ehersas  the  anisiala  not  under  the  influence  of  the  drug  aade 
->fua#  visceral  reactions  to  tins  stress     jnditions* 

'is  reduction  in  visceral  react         £©d  animals  und< 
stress  way  be  due  to  a  lessoning  in  the  irritability  of  the 
nervous  system  or  an  increase  in  synaptic  resistance. 
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joorv  e  otep  An  1 1  N| 

Although  ©acl)  rat  in  the  experlsaentol  group  was  administer- 
ed 0»O75  gpsia  or  phenobarbital,  they  were  not  receiving  the 
setae  dosage  por-ScilogWtea-body  weight »  nor  wore  they  under  the 
Influence  of  the  drug  for  the  aaae  length  of  tine  before  r-umriln  • 
The  tine  Interval  between  the  ruming  of  the  first  experimental 
rat  and  the  last  was  frost  one  to  one  and  a  half  hours* 
tisao  Interval  between  the  edislnistratlon  of  the  drug  fc0  : 
first  and  lest  aeaeer  of  the  oxperlzaentel  -roup  was  from  three 

five  Tainutea*  latM  variables  however  were  not  of  slcnlfiennce 
in  these  expevlasnt:  i   he  eatperiaents  In  tlxls  study  wore  n 
planned  to  doterDlne  the  effect  of  the  quantity  of  tlj©  drug 
received  by  each  ret  on  Xnarnino,  but  to  determine  whether  or 
net  there  would  be  a  difference  between  the  drugged  and  non- 
drugged  atdoa 

Bxperinent  I 

The  slcsiif  leant  finding  in  this  escperiiaent,  (fee     i  error 
scores  in  the  experimental  group  night  not  bo  due  to  physical 
disability  w   interferenee  with  food  laotivation  due  to  the  drug, 
was  based  upon  observations  muds  in  this  experiment  and  the 
prelininfiry  experiment  on  dosage  determination*  In  these  ssperi- 


so 


nents  it  was  :>beerv«d  the*  t  --drug'^ed  anlnale 

consuracd  thai?  food  rations     equal  absenco 

of  poor  food  astivati  il  disability  were  further 

leatod  by  coa£*erin     -.lean  rat     speed   for  c       .  • 
The  aean  speed  rate  for  the  ccntr  .  "4  maze  aegaants 

per  second*  The  aean  speed  rate  for  the  o:    mantel  group  was 
1*78  naae  segments  per  second  •  The  difference  between  thee* 
raoana  was  0.14»      thou      experissental  group  received 
higjtar  error  soorea  than  the  controls  In  :mso  running-,  It  was 
shown  that  they  ran  at  a  acre  rapid  rate  which  oakee  it  appear 

experiajental  rata  were  not  suffering  from  physical 
disability  or  poor  activation  but  were  still  unable  to  reduce 
their  error  scores* 

■  •^ese  *^'*  •iswie^'ii'e a*  «**  »• 

The  original  purpeee      s  experljaea*  wet  an  effort  to 
determine  whether  or  no*  phenobarbital      Ave  a  permanent 
effect  on  the  learning  efficiency  in  white  rat  i   "je  date 
derived  frosa  l^perixaont  I  and  thie  experiment  did  not  indicate 
that  permanent  danage  wee  dene  by  phenobarbital; 
a  result  sight  not  .ove  been  indicated  had  tlie  rate  been  subjected 
to  drug  administration  over  a  iMflM     rval  of  tine#  The 
data  fron  tTjese  experiments  did,  however,  indicate  that  learning 
did  tako  place  in  the  experiaental  rate  while  they  were  under 
•  drug*  These  data  suggest  titat  the  drug  any  not  have  into 
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fered  with  learning  but  laay  hmro   in  socio  way  hindered  the  ability 
of  the  rats  to  utilise  what  they  had  learned.  Just  haw  t-io  drug 
acted  to  cause  such  a  result  is  not  clear*  This  problea  sad  the 
problea  of  possible  permanent  daiaage  due  to  t!»  drug  offer 

opportunity  for  furtlier  study* 

Expwrlsisnt  III 

o  signif leant  findings  in  this  experlaont  soeaed  to 
lndioata  that  under  conditions  of  stress  phonobarbitol  signifi- 
cantly reduced  vlseeral  reactions  accompanying  stress*  Ths 
reduction  in  vlseeral  reactions  Bight  e  considered  sysaptomtio 
of  fortification  against  stress  in  the  drugged  rats*  deduction 
la  visceral  reactions  slight  also  be  considered  as  the  cause  of 
store  efficient  conditioning  in  drugged  rats  under  stress*  In 

er  words*  the  drugged  anixiala  would  not  be  subjected  to  such 
a  large  degree  of  added  stress  due  to  excessive  visceral  re* 
actions*  This  would  undoubtedly  ssHee  possible  aore  efficient 
co     ilng  for  there  would  be  loss  vlseeral  distract Lej  . 
la  addition  to  scored  data  contained  in 

er  reactions  were  observed*  In  the  Majority  of  t    retro! 
aninals  flacldlty*  excitement  and  vocal  reaotions  were  obsorvod 
not  only  during  the  experiment  but  as  soon  as 
placed  into  the  stress  box  prior  to  start     «e  bussor  gbp  the 
electric  siock*  ££aay  of  ths  control  •ntwls  also  showed  visceral 
react  loot  during  this  period*  Sueh  reactions  were  almost 


-,:v. 


ly  absent  In  the  experiiaental  anfoaalo  prior  to  stimulation  and 
were  present  to  a  nush  looser  degree  la  thaa  than  In  t     itrola 
during  experimental  stimulation* 

he  data  frora  those  experiments  aeon  to  warrant  the  follow* 
lug  conclusions! 

1*  Under  norraal  &  a  and  rood 

jaotlvatlon*  ijenobarbltal  reduces  perf  orv'sanoe  officieuor  In 
albino  rate  in  atase  leer    • 

S»  it  evidence  was  found  Indteati)       V:»noborbital 
reduced  oase  learning  in  w  .ito  rat.-  • 

8a  Under  conditlone  of  stress,  pbenobarbital  caused  a 
reduction  in  visceral  reactions t  and  nervous  reactions     as 
flacldity,  vocal  r  spaaaet*  excite  out,  and  visceral  reactions 
occurring  previous  to  stressing  stimulation*  Under  stress 

rm  phenoberbltal  also  aids  in  conditioning  a  response 
in  albino  rats* 

4*  The  inter ferenee  with  performance  in  albino  rats 
to  the  drug  dees  not  seen  to  be  due  to  physical  disability  or 
interference  with  motivation  when  a  dosage  of  «075  grain  Is 
edtalnlsterc  . 

o  evidence  was  found  indicating  tliat  penaanont  dejaag* 
to  learning  ability,  nessory,  or  physical  disability  occurred  In 
the  drugged  aninaals*   fad  the  dosage  been  extended  for  a  greater 
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length  of  tie*  than  ww  need  in  >  such  results 

might  not  h*v»  been  obtainc  . 
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